Lipid Composition of Various Types of Xanthoma**From the Department of Dermatology, University Hospital, Leiden, The Netherlands.  by Baes, H. et al.
THE FOURNAL OF INVESTIGATIVE DERMATOLOGY
Copyright 1968 by The Williams & Wilkins Co.
Vol. 51, No. 4
Printed in U.S.A.
LIPID COMPOSITION OF VARIOUS TYPES OF XANTHOMA*
H. BAES, MD., C. M. VAN GENT, FHD.t AND C. FRIES, PH.D.t
It is generally known that some clinical
types of xanthomata (tendinous, tuberous and
eruptive) are frequently observed in patients
suffering from primary hyperlipoprot einemia.
A new classification of primary hyperlipo-
proteinemia has been proposed by Fredrickson
et al. (1, 2), which is based on the lipoprotein
patterns determined by means of the electro-
pherograms (1) of the serum lipoproteins ac-
cording to Lees and Hatch (3). Recently, we
could confirm and extend this classification by
the introduction of preparative ultracentrifuga—
tion of the lipoproteins (4, 5). Five types of
primary hyperlipoproteinemia can, thus, be
distinguished:
Type I, which is in fact the Briiger-Grfltz
type (6), is characterized by an enormous mass
of chylomicrons.
Type II shows a hyper-,B-lipoproteinemia,
the level of cholesterol is strongly increased and
that of the triglycerides is normal or slightly
increased.
Type IV shows a hyper-pre-,B-lipoproteine-
mia. Here the level of the triglycerides is
strongly increased and that of cholesterol usu-
ally only moderately.
Type III and Type V can be considered as
combinations.
Type III is defined by a rise of both ,B- and
pre-,B-lipoproteins. Pathognomic for this type
is the presence of the so-called floating ,B—lipo-
proteins.
In Type V the levels of both chylomicrons
and pre-fl-Iipoproteins are enhanced.
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t The low density lipoproteins (LDL) are
identical with p-lipoproteins and very low density
lipoproteins (VLDL) with pre-fi-lipoproteins. Ex-
ception must be made for the so-called floating
p-lipoproteins; i.e. VLDL (density <1.006) show-
ing fi-lipoprotein mobility in electrophoresis.
Types I and V are fat-induced. In isocaloric
studies the characteristic lipoproteins (chylo-
microns) increase with a high fat diet (50—70%
of the caloric intake) arid decrease when fat is
reduced to 20%. Types III, IV and V are sensi-
tive to carbohydrates. The pre-,B-lipoproteins
increase with a high carbohydrate diet (60%
of caloric intake) and decrease when carbo-
hydrate consumption is reduced to 20%.
Tendinous xanthomata and palpebral xan-
thomata are most frequently observed in Type
II; eruptive, and striated palmar xanthonmta
and xanthochromia in Type IV and the
tuberous xanthomata in Types II and IV. In
Type III all types can be found (2, 5, 7).
Xanthomata may wax and wane with a rise
or fall of plasma lipids, respectively, suggesting
that the accumulatiori of lipids in tissue is
related to plasma lipid levels.
Publications on the lipid composition of
human xanthomata are scarce and in most of
them both the types and the numbers of
xanthonmta investigated are limited (8, 9, 10,
11). Data concerning the lipid composition of
eruptive xanthomata are lacking completely in
the literature.
Moreover, because of insufficient clinical
and/or chemical information, it is not clear
whether the analyzed xanthomata originated
from patients with primary or secondary hy-
perlipoproteinemia (9), and differences in the
analytical procedures used in earlier work
hamper the direct comparison of the results.
Because the relationship between the lipids
in xanthomata and plasma remairis an interest-
ing problem, we thought it worthwhile to
make a systematic study of the lipid composi-
tion of a larger number of xanthomata in re-
lation to the blood lipids and lipoproteins.
MATERIALS AND METHODS
Twenty-seven xanthomata (4 of them tendinous,
14 tuberous, and 9 eruptive) were removed from
14 patients suffering from primary hyperlipopro-
teinemia. The xanthomata were taken under local
lidocain anesthesia by excision or punch-biopsy.
As far as possible, skin, adipose, and connective
tissue were trimmed off the xanthomatous masses.
The specimens were either analyzed immediately
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or stored in methanol-chloroform 1: 2 at —20°
until processed a few days later.
When the specimens were taken, most of the
patients were on a normal diet, including approxi-
mately 40% of calories from fats, 45% from carbo-
hydrates, and 15% from proteins. Patient W.E.
had been on a low-fat diet (i.e. 20% of calories
from fats) for several years and had received
clofibrate for 2 months, the administration of
which was discontinued 1 month before. His
father, W.F.W., had also been an a low-fat diet
for several years, and taken clofibrate for 2 months
immediately after which the specimens were taken.
W.K. had taken clofibrate for 2 years, the adminis-
tration of which was discontinued 2 months prior
to the taking of the specimen. D.P. had been on
a low-fat diet for 6 months and BA. on a normal
reducing diet for 6 months. None of the patients
had been managed with fats containing a high
percentage of unsaturated fatty acids. Further
clinical and chemical data concerning these pa-
tients can be found elsewhere (4, 5, 7).
Analysis of the Xanthomata Lipids
The lipids were extracted from the minced
xanthomata with methanol-chloroform 1:2. After
purification of the lipid extract according to Folch
ot al. (12) and evaporation of the solvent, the
lipids were redissolved in exactly 1 ml of chloro-
form. A 25 microliter aliquot was taken for the
gravimetric determination of total lipids with a
Cahn electrobalance. After chromatographic sepa-
ration on thin-layers of silicagel applied to micro-
scopic slides, the lipid composition was determined
by means of densitometry after charring with
sulphuric acid (13). In six cases the composition
of the fatty acids of the various lipid fractions
was determined by gas-liquid chromatography of
the methyl esters according to Woodford and van
Gent (14). To isolate the fatty acid containing
fractions the bands on the thin-layer slides were
visualized non-destructively with dichlorofluoroes-
cein-ammonia (13), and subsequently isolated from
the slides.
Analysis of the Blood Lipids
Since the lipoprotein pattern may be strongly
altered by diet or changes in weight, blood samples
were taken only while the patient was on a normal
diet, isocaloric to his previous habits. After a 14
to 16 hour period of fasting, a 22.5 ml sample was
drawn into 2.5 ml of a standard citrate solution
(3.8% disodium citrate) in a 25 ml calibrated
volumetric flask. The preparation of the purified
citrate plasma and subsequent extraction was ac-
cording to Pries et al. (15); the purification of the
crude extract according to Böttcher et al. (16).
The lipid analysis included isolation and gravimet-
nc determination of the phospholipids according to
Bdttcher et al. (16) isolation of the free fatty
acids by amberlite JR 45, followed by titrimetric
determination according to Pnies and Bottcher
§ All solvent ratios are by volume.
(17); determination of free and total cholesterol
according to Sperry and Webb (18); estimation
of triglycerides by an essay of glycerol according
to Van Handel and Zilversmit (19).
Lipid Distribution in the Lipoprotein Fractions
An 8—10 ml sample of blood was collected in a
15 ml centrifuge tube and centrifuged after stand-
ing for 4 hr at +4° C at 3000 rpm for 10 mm. When
the serum had to be stored, two drops of a
saturated solution of merthiolate were added to
the 3—S ml samples and the sample cooled down
to 4° C. The preparative separation of the various
types of lipoproteins was achieved by a combina-
tion of ultracentrifugation and precipitation ac-
cording to van Gent et al. (20). In a S ml centri-
fuge tube, 3 ml physiological saline solution
(density: 1.0064) were very carefully applied on
top of 2 ml serum. After 30 mi centrifugation at
30.000 g the chylomicrons floating on the surface
were isolated; after addition of fresh saline
solution the bi-layer system was centrifuged again,
now at 100.000 g for 10 hr. The pre-fli-lipoproteins
floating as a layer were isolated by collecting the
first one cm from the top of the fluid. A second
layer of 1 cm was also taken. The lipoproteins
contained in this fraction were called pre-fl2-lipo-
proteins. The residue containing the a- and fl-
lipoproteins, were separated by means of heparin-
MnC12 according to Burstein and Samaille (21).
The lipids present in the various lipoprotein
fractions were extracted with methanol/chloroform
(1:2), purified by partition according to Folch
(12), and determined gravimetrically after evapo-
ration of the solvent. The electrophoresis of the
lipoproteins was carried out exactly according
to Lees and Hatch (3).
Classification of the Patients
The patients were classified according to the
system of Fredrickson (1, 2) using Table IV of
Pries et al. (5); 5 of them belonged to type II,
2 to type III, and 7 to type IV (Tables I and II).
With respect to the technique of ultracentrifuga-
tion it should be pointed out that some modifica-
tions introduced by us did not affect the outcome
of the classification. Our results fully agreed with
those of Fredrickson and we also observed the
"floating fi-lipoproteins" exclusively in Type III
patientR.
RESULTS
In Table I the results of the analyses of the
xanthomata lipids are presented.
It is seen that the quantities of total lipids
show considerable individual variations, making
it virtually impossible to base any conclusion
on these figures with respect to the relation be-
tween the kind of xanthoma and its lipid
content. The only exception, perhaps, is that
the eruptive xanthonrnta tend to contain more
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triglycerides and more free fatty acids than the
tubeious and tendinous ones.
In Table TIthe plasma lipid composition and
the distribution of the lipids among the various
lipoprotein fractions are shown.
As in the foregoing individual variations
hamper the drawing of conclusions on the basis
of the absolute values.
However, if the comparison is based on rela-
tive values, i.e. if the contents of the various
components are expressed as the percentage of
total lipids, some differences become ap-
parent. With few exceptions the eruptive xan-
thomata (Table I) show a higher percentage of
triglycerides and free fatty acids and a lower
percentage of cholesterol esters than the
tuberous and tendinous ones.
Tentatively it is concluded that the eruptive
xanthomata contain in general more than 10%
of free fatty acids and triglycerides and less
than 40% of cholesterol esters, whereas the
reverse is true in the tuberous and tendinous
xanthomata. See Fig. 1.
When comparing the lipid composition of
xanthomata and plasma it is seen that the
former contain distinctly more free fatty acids
and free cholesterol than the latter.
No direct correlation is found between the
lipid composition of the xanthornata and the
type of hyperlipoproteinemia (Tables I and
TABLE I
Clinical data and lipid composition of zanthomata
Site of Approximateduration
origin in years
as % of total lipidstType of
Patient hyperlipo-
proteinemia
vB.-O. II
W.F.W. II
WE. II
D.P. III
W.F.W. II
W.-K. II
B.A. III
D.P. III
yEA. IV
lU. IV
Serial
num-
ber
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
Type
tendinous
tendinous
tendinous
tendinous
tuberous
tuberous
tuberous
tuberous
tuberous
tuberous
tuberous
tuberous
tuberous
tuberous
tuberous
tuberous
tuberous
tuberous
eruptive
eruptive
eruptive
eruptive
eruptive
eruptive
eruptive
eruptive
eruptive
R.hand
Rh and
L.hand
R.hand
L.elbow
L.thigh
R.elbow
R.elbow
L.shin
R.fore-
arm
L.hand
R.ankle
R.shin
B elbow
R.elbow
L.elbow
L elbow
N knee
B buttock
R.huttock
R.buttock
R.buttock
L.elbow
L.buttock
R.huttock
R.arm
R.buttock
TL*
225
268
180
296
387
425
311
387
120
235
190
210
50
341
160
269
260
350
240
180
170
"several"
20
10
6
18
13
2
6
8
2
5
1, 5
Y4
6
2
6
1, 5
2
2
2
½
1//2
34
PL
20
19
12.5
16.5
10.3
7
16.9
8.5
18.8
7.3
16
21.3
15
17
13.1
35.8
20.8
9.9
11
11
12.8
5.5
24.3
21.5
27.3
12.8
15.3
FC
16
23.2
10.5
44.3
12.8
21
23.9
7
19.2
25
13.9
16.9
21
22
22.6
14.6
18
20.
17
17
36.8
15.8
14.2
10.8
11.3
8.8
6.2
CE
62
54.3
64.1
31.2
76.2
65
57.7
80.1
49.1
54.8
62.7
52.6
50
48
49.4
39.6
44.6
25
68
65
27.6
60.2
41.2
40.4
35.1
19.8
24.6
vS.A.
V.A.
V.A.
yE .A.
R.J.
AM.
w.w.
yEA.
R.J.
R.J.
vS.A.
n.j.
vdB.-K.
w.w.
vdB . -K.
V.-vdll.
V.-vdH.
TG
0
6.3
1.2
0
6
0
2.6
9.4
8
2.6
3.3
9
7
7.4
7.4
25.5
4
4
14
8
7.6
13.1
11.3
42.2
36.7
IV
II
II
IV
IV
IV
IV
IV
IV
IV
IV
IV
IV
IV
IV
IV
IV
FFA
3.6
6.6
6.9
0.7
1
1.6
2
3.6
4.9
5
5.9
6
6
7.4
9
9.3
19
4
9.2
10.5
12.7
14.1
15
16.5
17.2
* TL = total lipids in mg/g dry tissue.
t PL = phospholipids, FC = free cholesterol, CE = cholesterol esters, TG = triglycerides, FFA =
free fatty acids.
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TABLE II
Plasma lipid corn posilion and distribution among Ihe various lipoprolein fraclions*
II) the tuberous xanthomata from Type II,
III and IV patients do not show significant
differences. Neither do the tendinois xantho-
mata from Types II and III show such dif-
ferences.
In Table III the fatty acids composition of
the lipid fractions isolated from two xan-
thomata of each type and the average fatty
acids composition found in plasma-lipids of
normal subjects (expressed as the weight per-
centage of total fatty acids) are presented.
Neither the free fatty acids nor the fatty
acids of the triglycerides show significant dif-
ferences in composition. On the other hand, the
content of mono-unsaturated fatty acids in the
cholesterol ester fractions of the xanthomata
lipids is very much higher and that of poly-
unsaturated acids correspondingly lower than
in those of normal plasma.
DISCUSSION
The most striking features of xanthomata are
their high lipid content, accounting for about
25% (range from 5%—42.5%) of dry tissue and
their higher percentage of free fatty acids and
free cholesterol, as compared to plasma lipids.
Contrary to Fletcher aiad Gloster (8) and
Harlan et al. (10), who found in tendinous
xanthomata more cholesterol and less tri-
glycerides than in tuberous xanthomata, we
did not find significant differences in that re-
spect.
As mentioned earlier, all but one of the
tendinous and tuberous xanthomata could he
delineated by preliminary ranges (Figure 1).
The only exception, XiS, was a small tuberou
xanthorna, which had originated less than three
months before its removal from a Type IV pa-
tient. The observation that in young xan-
thomata the lipid composition is nearer to that
of the plasma lipids than in the more ad-
vanced ones points to the possibility that the
differences develop as a consequence of aging.
From the data of Fig. 1 a negative correlation
could be calculated between the percentages of
cholesterol esters and free fatty acids (P <
0.01). The correlation coefficient, calculated
from is —2.70. If we assume for a
Sex and Type of
age (in hypeTlipo-
years) proteinernia
as % of total lipids % of total lipids in:
Patient
V.A.
W.E.
W.F.W.
vB . -0.
W.-K.
D.P.
BA.
w.w.
vS.A.
vdB.-K.
vE.A.
A.M.
R.J.
V.-vdH.
TLt
in mg %
2634
1466
1E37
1633
1551
2018
1769
2239
1280
2816
1477
1832
4363
11032
M,2
M,32
M,59
F,65
F,38
M,47
M,50
M,41
M,43
F,52
M,40
M,49
M,37
F,39
II
II
II
II
II
III
III
Iv
Iv
Iv
Iv
Iv
Iv
Iv
TC
mg %
1127
517
532
509
535
541
538
570
309
743
422
372
1018
1109
FC
11.4
10.1
9.4
8
9.5
8.4
8.4
8.1
7.7
8.4
8.9
6.9
7.2
CE
53.4
42.8
42.9
39.3
42.5
31.2
37.5
29.5
28
30.6
33.4
22.8
27.4
PL
29.6
30.1
29.3
27.6
30.
23.
26.8
23.3
25.3
22.9
23.1
21.3
17.6
11.8
TG
4.5
14.4
17.
20.8
16.4
35.8
25.
37.4
37.7
36.2
32.9
48
46.7
73.6
FFA
1.1
2.6
0.9
4.3
1.1
1.1
1.4
1.7
1.3
1.9
1.7
1.1
0.6
CHYL
1 1 1 4 93
1 8 5 13 74
3 18 7 10 62
2 17 8 11 62
2 17 14 8 59
6 42 8 5 39
1 33 16 13 38
3 68 8 7 15
3 48 20 15 14
4 63 14 8 12
1 75 8 6 11
— 75 6 10 9
1 58 33 3 4
79 18 11 2
Serial No. of
Xanthomata
12, 13
3
2,
6
4, 8
7
17, 24
11, 21
23, 25
9, 14, 18
16
10, 15, 19,
20, 22
26, 274.4 9.6
* Blood samples were taken after the patient had been on a "normal" diet for at least 2 weeks.
t TL = total lipids, TO =total cholesterol, PL = phospholipids, FC = free cholesterol, CE = chol-
esterol esters, TG = triglycerides, FFA free fatty acids.
CHYL, pre-/31 , pre-/32 , a and = lipids from chylomicrons, pre-j31-lipoproteins, pre-j32-lipoproteiris,
c-lipoproteins and j3-lipoproteins, respectively.
ri:T CE
20 3p 40 50 xSO x170 XX 0 •
I X X
XXX
I
'L —
moment that the xanthoma is a closed com-
partment in which the following reaction pro-
ceeds, free fatty acids + free cholesterol —
cholesterol esters, the correlation would amount
to —2.43.
This indicates that endogenous esterification
plays an important role. The fact that the ratio
of mono- and poly-unsaturated acids found in
the cholesterol esters of the xanthomata is more
close to that of the free fatty acids in the
xaithomata than to that of the plasma cho-.
lesterol ester fraction is in support of this as-
sumption. Of course, the above assumption is
an oversimplification since deposition of cho-
lesterol esters of exogenic origin also plays a
role.
As with Fletcher and Gloster (8), we did not
find differences in the fatty acids patterns of the
trigFycerides and the free fatty acids.
Comparison of the lipid composition of xan-
thomata and atherosclerotic lesions shows a
striking resemblance between the fatty acids
composition of the cholesterol ester fractions of
the xanthomata and the fatty streaks and spots
of the human aorta.
As found by Böttcher (22) and by Smith
(23) in atherosclerosis, the fatty acids of the
plasma cholesterol esters and those of the tis-
sue surrounding the intimal lesions differ dis-
tinctly from those found in the actual fatty
streaks and spots. According to Smith et at.
(24), in atherosclerosis highly selective proc-
esses are operative, leading to the accumula-
tion of a particular kind of cholesterol esters
in the lesions. Although this has not been
proved in the process of xanthorna formation
it seems likely that in both diseases similar, or
even identical, processes are involved; infiltra-
tion of lipoproteins into the tissue, followed by
hydrolysis of the cholesterol esters and re-
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FIG. 1. Combined diagram showing in the upper half % triglycerides plotted against %
cholesterol esters, in the lower half % free fatty acids plotted against cholesterol esters. Dots
() representing eruptive xanthomata, circles (0) tendinous xanthornata and crosses (X)
tuberons xanthornata. Preliminary ranges for tuberous and tendinous xanthomata are given
by dashed lines (——). Tuberous and tendinous xanthornata appear predominantly inside
these lines.
TA
BL
E 
II
I 
Co
m
po
sit
io
n 
o
f t
he
 fa
tty
 a
ci
ds
 o
f t
he
 v
ar
io
us
 li
pi
d f
ra
ct
io
ns
 
Ci
) 
-
a
 z z 0 
So
ur
ce
 o
f t
he
 fa
tty
 a
ci
ds
 
Se
ria
l n
u
m
be
r 
o
f x
an
th
om
a 
Pl
as
m
at
 
3 
CE
 
TG
 
FF
A
 
4 
CE
 
TG
 
FF
A
 
8 
CE
 
TG
 
FF
A
 
15
 
26
 
27
 
CE
 
TG
 
FF
A
 
CE
 
TG
 
FF
A
 
CE
 
TG
 
FF
A
 
CE
 
TG
 
26
.5
 
5 4 40
 
13
.5
 
11
 
10
 
FF
A
 
23
.5
 
4.
5 
11
 
38
 9 0.
5 
13
.5
 
Pa
lm
iti
c 
ac
id
 
Pa
lm
ito
le
ic
 a
ci
d 
St
ea
ric
 a
ci
d 
O
le
ic
 a
ci
d 
Li
no
le
ic
 ac
id
 
A
ra
ch
id
on
ic
 ac
id
 
O
th
er
 fa
tt
y 
a
c
id
st
 
13
 9 2 59
 7 
—
 
10
 
20
 9 4 48
 4 15
 
22
 7 7 42
 3 19
 
11
 7 2 42
 
23
 
3 12
 
25
 
19
 7 28
 9 3 19
 
21
 7 8 37
 9 2 16
 
10
 8 2 
48
 
18
 
2 12
 
24
 
10
 7 31
 8 2 18
 
24
 8 10
 
34
 6 2 16
 
15
 
10
 3 62
 4 
—
 6 
23
 6 17
 
39
 3 
—
 
12
 
27
 6 11
 
33
 3 20
 
15
 5 5 41
 
17
 4 13
 
22
 4 8 40
 
13
 2 11
 
30
 2 30
 
22
 4 
—
 
12
 
18
 6 6 47
 
13
 1 9 
25
 4 8 41
 
10
 1 11
 
31
 3 26
 
26
 3 
—
 
11
 
12
 4.
5 
1.
5 
21
 
50
 5.
5 
5.
5 
Sa
tu
ra
te
d 
ac
id
s 
M
o
n
o
-
u
n
s
a
t
u
r
a
t
e
d a
c
id
s 
P
o
ly
-u
ns
at
ur
at
ed
 
ac
id
s 
20
 
70
 
10
 
30
 
65
 
5 
38
 
16
 
58
 
54
 
4 
30
 
40
 
44
 
16
 
35
 
50
 
15
 
16
 
60
 
24
 
40
 
42
 
47
 
47
 
13
 
11
 
22
 
74
 4 
45
 
50
 
5 
48
 
47
 
5 
26
 
50
 
24
 
35
 
48
 
17
 
67
 
28
 
28
 
56
 
5 
16
 
39
 
48
 
13
 
63
 
33
 
4 
16
 
27
 
57
 
36
.5
 
46
.5
 
17
 
42
 
50
 
13
 
*
 C
E 
=
 
ch
ol
es
te
ro
l e
st
er
s,
 T
G
 =
 
tri
gl
yc
er
id
es
, F
FA
 
fre
e 
fa
tty
 ac
id
s. 
t C
12
 , 
,
 
C1
4 ,
 
C1
5 
,
 
C5
 b
ra
nc
he
d,
 C1
7 
,
 
C1
7 
br
an
ch
ed
, C
18
3 
,
 
C2
0 
,
 
C2
01
 ,
C2
0:
2 
,
 
C2
0 
,
 
C2
0&
 , 
C2
2 
,
C2
21
 an
d C
22
 p
ol
y-
un
sa
tu
ra
te
d 
ac
id
s w
er
e 
fo
un
d 
in
 a
m
o
u
n
ts
 v
ar
yi
ng
 fr
om
 0.
1%
 to
 5
%
. 
M
ea
n v
al
ue
s d
er
iv
ed
 fr
om
 12
 n
o
rm
al
 su
bje
cts
 ag
ed
 fr
om
 40
 to
 6
5 
ye
ar
s w
ho
 sh
ow
ed
 n
o
 e
v
id
en
ce
 of
 at
he
ro
sc
le
ro
tic
 co
m
pl
ic
at
io
ns
 an
d 
w
ho
se
 p
la
sm
a 
lip
id
s w
er
e 
w
ith
in
 n
o
rm
al
 li
m
its
. T
he
 st
an
da
rd
 d
ev
ia
tio
ns
 w
er
e 
o
f 
th
e 
o
rd
er
 of
 1
0%
. 
292 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
esterificatioi of liberated cholesterol with the
fatty acids of the metabolic pool of the tissue
(24, 26, 27). This hypothesis is compatible with
the fiuidiigs of Wilsoi (28).
SUMMARY
The authors report oi the quantities aid
composition of the lipids found in 27 speci-
mens of different types of xanthorna aid the
blood of 14 patieits with primary hyperlipo-
proteinemia of the types II, III aid IV.
Owing to wide iidividual variations ii the
quantities of lipids it was not possible to draw
conclusioim from the absolute values. Com-
parison of the relative percentages, i.e. the
quantities of the various compoients expressed
as their percentage of total lipids, permitted
the following coiclusiois:
1. Usually, the eruptive xanthorna coitaii
relatively distinctly more free fatty acids and
triglycerides, aid less cholesterol esters thai the
tuberous and tendinous xaithomata. Contrary
to the reports of other authors we found no
sigiiifictrnt differences in the lipid cornpositioi
of the tuberoiis and teidinous xanthomata.
2. The lipids of the xanthomata contain
more free fatty acids and more free cholesterol
than the blood of the same patient.
3. The lipid compositioi of the xanthornata
shows io distiict relatioi with the type of
hvperlipoproteinemia.
4. The fatty acid patterns of the triglycerides
aid the free fatty acids ii xanthoma aid
blood of the same patient are similar; the
fatty acids of the cholesterol esters differ ii
that the xanthornata contaii more oleic acid
and less ltholeic acid thai the plasma. This
'iiwersion" is also observed ii atherosclerosis
when comparing the fatty acids patterns of
plasma cholesterol esters aid those of the fatty
streaks aid spots.
5. It is interestiig to iote that although 7 of
the patients had type IV hyper-pre-$-lipo-
proteinemia, for which a high content of
triglycerides ii the blood is characteristic, ii 6
of them the depositioi of cholesterol ii the
xanthomata was predominant.
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